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— 4525 MHZ @ A4k &4 (HEXT) Dy
- WELZ T ARA48 MHZ R 6F — OTGFSA /il #4457 LPHY, 7 E1280%
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+105 cﬁzzo*ﬁ}ﬁ, 7 [ Bl B v (Crystal-less)
p(L/thCE) ‘?@?ﬁ I, — ANRETHES (IRTMR)
- RIRV S ﬁ’/\ NN —
KA AU TT R - CRCﬂ"ﬁﬁjﬁ

— 32 kHzd#fk (LEXT) "
IR P B (LICK) " OGRLIEITHEH (UID)
TN " R
- 112012 MSPS A, Fik16/M1 - Eg%ﬁﬁ (SWD) FIHATEA M (SWO)
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B DMA
— I 7HIEDMATEH 85, SCRF 5 AR T
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— LQFP64 10 x 10 mm

— LQFP64 7 x 7 mm

— LQFP48 7 x 7 mm

— QFN48 6 x 6 mm

— LQFP32 7 x 7 mm
—QFN324 x4 mm

— TSSOP20 6.5 x 4.4 mm
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1 FIBE VR oottt en ettt eeen e 10
2 B30 14 1] OSSO 13
2.1 ARMOCOMEXB-MA ......ovveieieeeeeeeeee ettt ee et 13

2.2 AF BB ettt 14

221 [AFFAEAERL (FIASN) wocveoeeeceeeceeeeee e 14

222 FFRBEEMEFEATE (MPU)D oot 14

223 WEBEHAZEAFRELE (SRAMD oo 14

2.3 T ettt 14

231 BRI PEEBIZE (NVIC) oo 14

232 AMEBHIET CEXINTD oo 14

2.4 HIFFEH] (PWEC) oottt ettt ettt 14

241 BEELTTZR (oot 14

242 SAAIHEHEELEILE (POR/LVR/PVM) oo 15

2.4.3  HIETATIE (LDO) ittt sttt n s 15

244 ARTHFERETN Lot 15

2.5 JEBIBEIR ot 16

2.8 I ettt 16

2.7 BEHBEINBIE T (GPIO) ittt 16

2.8 EAEAEMEBS VT IIERIES (DMAD oot 16

2.9 SEITEE CTIMR) oottt 17

291 EHERTEE (TMRT) oo 17

2.9.2 EAEREE (TMR2~3 FI TMRIB~17) oo 18

293 FEASEREE (TMRE Il TMRT) oo 18

294 RBTETEREE (SYSTICK) oiiioeieeececeieeeeeeeee et 18

210 FTTHT CWDT) oottt ettt e et nete et eneeteneas 18

241 BEIBIETIHT CWWDT) oottt 18

212 HgRRAYSEI I B (ERTC) FIHLMMHEZFE: (BPR) e 19
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2 T L = 220 I USROS 19

2131 HRATAMBEEETT (SPD) oo 19

2132 I T IIEEIT (2S) oo 19

2.13.3 JEAFEIEBURZE (USART) oottt 19

2134 WEBBEBHEE ML (2C) oo 20

2135 HIZLKIRNLE (CAND oo 20

2.13.6 JBHHAT ML On-The-Go A (OTGFS) ooooiveeeeeeeeeceeeeeeeeeeeeeeeee e 20

2.13.7 ZEANRETEE (IRTMR) oot 20

214 FEIRTURIRHE (CRC) THEHAIT oo 20

2.15 FEHUBUTHFEEE CADC) oot 21
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3 i 2= TR 22
4 FERBBRHBIEBRAR ..o 31
5 = RO 32
S T < OO 32

BAA BT REUE ooeveoeeeeeeeeeeeeeeee e 32

512 BT oottt 32

543 BITHIZE .o 32

544 HEELTTZR oottt 32

IR ) B Gy - RO RRRRR 33

2 = = OO 33
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5.3.8  PLLAFME oot 49

5.3.9 ARINFEREZUMLEE IS TH] L.ooveveececce et 49

5.3.10 EMOC BFE oottt 49

5.3.11 GPIO B VR .o 50

5.3.12 NRST GIHIEFNE ..ot 52
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5.3.14 SPIUBELIRFNE (oo n e 53
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5.3.16 PO FETIEFME .ot 56
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6 BB et 61
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KEX

T AL ATB2FA25 FETUBUTR .ot 2
7 2. AT32F425 ZRBIBRAETHBERIELE oo ovovooeeeeee ettt 11
% 3. BENEFER (Bootloader) G L E .....c et 16
T A, TERFBRTNEELLIRL oottt ee 17
F 5. ATI2FA25 ZRHUGIBHITE SL oottt 26
FE 6. HHIRIIME oottt 33
S A = OO 33
FE 8. HIIEIIME oot 33
RO, F R oottt ettt 34
10, FHAHRBIEL ooeeve ettt 34
AN, B T EZTE oottt 35
T2, R I T EZE M oo 35
F 13, PR AT I FERLURENE Lo 35
F 14, TR B TEATTIEREEYE oooooeeeeeee et s 36
TS, PIEB IR REEENE (o ovoreeee ettt 37
16, A EBINAEAEAE S A AT AT BE ARAE IR oo 37
S A = N L i = OO 38
218, BEIRAE I T AT ETETERE oot 39
F 19, IBATHEIU T BT RETETHFE oot 40
220, BEIRAE I T ATIR R ETEIEEE ovveveeeeeeeeeece ettt 40
R 21, PRI AR LN A BRI K HIRTE R oo 41
2222, B AT HEIIEEE coeoeeeeeeeeeeeeeee et 43
2 23 HEXT 4 ~ 25 MHZ FAREFE ovoveeecee e 44
F 24, FEEAMB I T BIEETE (oot 45
2% 25, LEXT 32.768 KHZ IR ..o 46
226, AN P EIERVE oo 47
Z2 27 HICK BT oot 48
FE 28, LICK HFETEEE ..ottt 48
Z2 29, PLLEFIE oo 49
2% 30, AERIIFEBET ARSI c.oovooceoeeeeeeeeeeeeeee e 49
coogmsss T mem R T ETTI
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ZE BT EMS BHE oot 49
22 B2, GPIO BFASENE .ot 50
22 33, B TEARENE oot 51
FE Bh. BNTETEENE oo 51
2% 35, NRST BIHEETE .ooocvoeceecee st 52
F2 36, TMR FEIT BHEFNE oottt 52
ZE BT SPIUREME oo 53
B2 B8 128 M ettt 55
2% 39, OTGFS JABIIT I ..voveoceeeceesecee st 57
FE A0, OTGFS BLTEFE oo vv ettt 57
T A1, OTGFS HLRFE oottt 57
FE A2, ADC T oottt 58
2 43, Fanc = 14 MHZ IFHIER K RAIN evveveeveeceeseeese e seessee st 58
44, Fapc = 28 MHZ IF HIER K RAIN . evvecvee st seesse s seseesses s 59
FEAB. ADC FEFE oottt R R A Rttt e sttt s e 59
S LR (e £ OO 60
47 LQFP64 — 10 x 10 mm 64 51 TR 1E 77 i P BN ..o 62
% 48. LQFP64 — 7 x 7 mm 64 5| AL 1E )5 i 3B UMER ..o, 64
#* 49. LQFP48 — 7 x 7 mm 48 5| IR 1ET7 i P B MU ..o 66
%% 50. QFN48 — 6 x 6 mm 48 5| JIIEJ5 J~F 76 51 et B MU ..., 68
#* 51. LQFP32 - 7 x 7 mm 32 5| AL IET7 i P B MU oo 70
%% 52. QFN32 — 4 x 4 mm 32 5 JIEJ5 i F 76 51 Bt MU ..o, 72
%% 53. TSSOP20 — 6.5 x 4.4 mm 20 5| IEF 3 S 40 /N ROF SNBSS ..o 74
FE 54, BEBEHIHVERTE oot 76
F 55. ATI2FA25 R HITZULEH cooeeiieie et 77
S o o =] 7 51 - AU 78
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] 3. AT32F425 ZH1 LQFPAS GBI/ i coveoeeoeeeceeeeeeee e veeeee e ees s 23
Bl 4. AT32F425 251 QFNAS Gl I oottt ettt aeneeeaens 23
] 5. AT32F425 Z 51 LQFP32 GBI/ i covveeeeeeceeeeeeeeeeeee s ee e 24
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11. LDO fEizA7 AU, IRBERR BT ) 28 e i W AEAE AN RIS Viop N S50 BE AR EE oo 41
] 12. LDO EARIFERE AU, IRIEARAR 2 T (1 30 3 i A EAS R Voo I SR E IR EE o 41
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B 14, {3 8 MHZ FRATHLTISI oooocvoeeeecee et 44
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K 16. {8 32.768 kKHz SR AT R c..ooooeeee s 46
17 AR BRI AT TS T B oottt 47
18. HICK I BB EE SR AT EL vttt 48
B9, UL NRST Gl R e eaeens 52
20. SPIIFF ] — MAEIRFT CPHA = 0o 54
B 21, SPIUIFEEl — MBEIURT CPHA S 1o 54
22, SPIBF B = FEBEIL oottt 54
P 23. 125 MBEERIT R (PhIlPS TS oot 55
24,128 EHEITFEE] (PhilipS HHI) v 56
[ 25. OTGFS W /7: 55 LRI FBEITEIE S oo 57
26. ADC B REME ..ovveececee ettt 59
B 27. AF ] ADC B AGTEBE I oot 60
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Kl 31. QFN48 — 6 x 6 mm 48 5| JHIIE 7 i F I T ZREZE B o 67

Kl 32. LQFP32 — 7 x 7. mm 32 5| JITE Y IE 5 R~ PA R o 69

K] 33. QFN32 — 4 x 4 mm 32 5IJHIEF P IE TN BRG] oo 71

K] 34, TSSOP20 — 6.5 x 4.4 mm 20 5| AR 40 /N RST ARG o 73

IR T A 2 = PSSR 75
coogmsss T mom R T ETTI

Web:www.manduic.com Email:sales@manduic.com



AR AT32F425 25 BIBFM
1 AU

AT32F425 2 HI| iz 2834 T = ME AL A ARM®Cortex®-M4 3247 [IRISCH %, e LA %A 596
MHz, Cortex®-M4WN#% A —HDSPTa 4 fie @ 2 A — Mt ds (R ot (MPUD .
AT32FA25 517 fh N B mnl i EA7Efgds, A& mik64 KET AL, 20 KETTHISRAM, LUK 3)
RIS XA K7, BafERsiingfss (Bootloader) At ] — ik ic B pk— B 7 FE B
X, IAFN64+4 K715 NAFAFAE e O F 2 10] o PN B A7 2 v 8 BT A Y LR e [X 2 sLib 9, ik
NPATARED 2 A FEIX

AT32F425 %51 i B & 141202 ADC . 641607 F11/N32400 8 F e i ds . 2N EEAEI 2% 1 md)
SEI 8% FILMEIHFEERTC, BN A ARMEMSeHE flE s 0. k2 MPCE O, 34 SPIHED
(EHAPSEND . 4MUSARTH:D . 1MNCANSEM, INOTGFSHE:A . FILALAM KR 5T 28,
AT32F425 517 i T./ET-40 °CZE+105 *CHIREVE R, k2.4 VE3.6 V, A HEBEAERIK
IHFENFH R

AT32F425 %517 i fe & A R B A WIEBAFERER, HRZP077 0 205 e, R
ATy EAAEEE, O0 A AN e E AR A A

B T T T %103 A2 0o
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R 2. AT32F425 R 5| HB4IhEEMECE

AT32F425xxP7 AT32F425xxU7-4 AT32F425xXT7 AT32F425xxU7 AT32F425xxT7 AT32F425xXT7-7 AT32F425xXT7
=5 F6 F8 K6 K8 K6 K8 Cé cs8 Cé cs8 R6 R8 R6 R8
gk (MHz) 96
WA (K575 32 64 32 64 32 64 32 64 32 64 32 64 32 64
SRAM (K “F31) 20 20 20 20 20 20 20 20 20 20 20 20 20 20
=3 1 1 1 1 1 1 1
32 f s H 1 1 1 1 1 1 1
16 7 iE 6 6 6 6 6 6 6
S HEAR 2 2 2 2 2 2 2
s
(] SysTick 1 1 1 1 1 1 1
WDT 1 1 1 1 1 1 1
WWDT 1 1 1 1 1 1 1
ERTC 1 1 1 1 1 1 1
12C 2 2 2 2 2 2 2
SPI® 2 3 3 3 3 3 3
- 1S CEXT) O® 2 3 3 3 3 3 3
ﬁ USART 4 4 4 4 4 4 4
]
CAN 1 1 1 1 1 1 1
OTGFS 1 1 1 1 1 1 1
LLANR ST A 1 1 1 1 1 1 1
— e— - —— — — —— — Co
Slatapagacatayalatele L 108520 5000
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AT32F425xxP7 AT32F425xxU7-4 AT32F425xxT7 AT32F425xxU7 AT32F425xxT7 AT32F425xxT7-7 AT32F425xxT7
it
F6 F8 K6 K8 K6 K8 C6 c8 C6 c8 R6 R8 R6 R8
= | 12 fi ADC #Ha 1 1 1 1 1 1 1
K 173 T R
= ShHIaIEA 9 10 10 10 10 16 16
GPIO 15 27 25 39 39 55 55
TAEEE -40 °C £+105 °C
T TSSOP20 QFN32 LQFP32 QFN48 LQFP48 LQFP64 LQFP64
= 2 6.5x4.4 mm 4 X4 mm 7 X7 mm 6 X6 mm 7 X7 mm 7 X7 mm 10 x 10 mm
(1) EXTIPSHISPITNAER H -
(2) TETSSOP20#f%# I, XX KFSPIL/I2ZS1AISPI2/12S2.,
(3) AR 24X LIRS T] A4 A A2 WL I%S,
(4) {ETSSOP20#%% I, USARTITLVL[FIR 2L B I fe 43 5| ; MUSARTLFIUSARTAU A TXRIRXE, Ktk HEefEFUART A .
S D S G K | ]
28500000 F12R 294, 5040
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2 Thee
2.1 ARM®Cortex®-M4

ARM®Cortex®-M42& i — R A ZRARMO W AZ AL BEZS, B/t — 3K 321 MRISC e b #E 4%, H
HRF AR, kTR B I RGN, ZACEE S 4IDSP1R 4, REAESL
WA G5 A BN 2 ) HVE AT . AR AT32F425 250757 i I B BEAE B .

B 1. AT32F425 R ThELHER

WD SO HEXT 4~25 MHz
D +
(—) HICK 48 MHz
cPU PLL
[~ =96 MHz
ARM Cortex-M4 ¢ N ; Hi)
(=% 96 MHz) s
g > HCLK
—N B CRM |—>» PCLK1
NVIC K —> PCLK2
[ e
DMAEI. RN % o Flash |y Flash @Voo
L= S A = A O - B Al POR/LVR
L
e PVM
x| & 2 SRAM
- > gia p
- | OTGFS1 o TV s SRAM LDO 1.2V
I
FIFO z &PIo .
i -—
128051 AJBICIDIF
APB1 A N A N APB2
DB DB
=T =T
R 4L
<« TMR2 | I Y PWC
- TMR3 | Yo ' wDT
<« ————»| TMR13 LICK
. = J —
<« TMR14 { I Y ERTC N
= ‘ =
< » SPI2/I”’S2 { 18 Y BPR s
2 S LEXT =
- SPI3/1?S3 i 32 KHz 0
il il
<« USART2 (—) = @Von -
i
pig) m
- USART3 | ) E ¢ Y WWDT é'\i‘
- USART4 [—— < ¢ | TMR6 < (=) ADCIF1 % ADCI |
@V
< »| Pc1 | v Y TMR? i
<+ IC2
- CAN1

oo 202496, %137 294 o
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22 TS

2.2.1 WNEFH#ER (Flash)

W B k64 KT INAEA S, H TAPBORE e FA . N B s PR B AR S — VR 7 X ZsLib
Y, A REPAT IR I PAT A e 2 R (X o sLibZ2 R TR T w2 a2, 3R
F BT RAT Z T RT3 1

A ERfA Ky REifE RS, Fam#EfE (Bootloader) 7T, MM 4R ahina

REFAEFI R, AT — PRt 8 SR FPACS IX E B R — A P R P AU X, iX 364+4 K A7l s

{0 B KA A 25 ] o

FA R s R G EEEX R, AT EEVIES RS BB RSB T N RS
K xt FAF AR PR S IRy A7 R R 37 %% B I E I RE, b Ui R 20200 nT R

2.2.2 TP R (MPU)
FrEgs P o (MPU) TS FECPUN G2 VT 0], B Ib— AME S B AR B — NS AR 55
{5 RIS 2S E R . IR X R 2 8/ MRIP X 4 Ak, B AR IR B N 28N T- X . P IX K
INT] 32T BT FHEAEAE 2R AN G . MPUERRIE S B — Lo S8 (K B ARG 0 251 57 B 5
¥, LR B ARSI EE R AT s . IR 2 RTOS LN #1ERS) .

2.2.3 HWEMIGFEFMES (SRAM)
EE20 KEF R ARSRAM, CPURELLEZFRFIIIM GIE) .

2.3  Hir
2.3.1 BMENHEXTHIZEHIEE (NVIC)

AT32F425 R 515 ih N B IR E R [ 8 2 h sl 8y, & B16 /M, A Cortex®-M4 N 1 AT B
e P BT IR IE S 16/ TR o B DL 0N 1 HH T B IR HR A R S A R W A EL T RE

2.3.2 AT (EXINT)
AT (EXINT) SNVICHBER:, EXINTE S 20U, HF =4 bng k. 4w

LLHR AT LIS B E A FAE CETHE . TR BO00HY) , JFRENS SAluh gl SRl HE A7
SUERE A PSR APRES . AR W i 2 A5 16 R 7T NGPIO sk £ 4 4% .

2.4  HJEEH (PWC)
241 MEFR

® Vpp=24~36V: lidVopdl IANGPIOZ . ERTC. #hi32 kHzREH4% (LEXT) . Hiibfitig
s (BPR) HINHLDOSE Py b fit i .
® \Vppp=2.4~3.6V: i#HiIVopadl FIAADCHLHE . VopaFlVssah 2537 5 Vo M Vss S BT

oo 202496, %147 294 o
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2.4.2 BEAMEFEEBENZE (POR/LVR/PVM)

A SRR T AT (POR) FUHUEAZRL (LVR) HiE, HBhLe i T TRRA, 718
PEAEQR 2.4 VIS T Voo KR TALE R (Vi) 1, B8 T SO0, AL
AR

PR PIE A R IR (PVMD & IV oo LI 5 B Ve HEE, 4Voo & T 5k T
AL pnt 22 P . PVl T B R I

2.43 HERTHE (LDO)

LDOA =R IEFW A, IRDFERI, AOCH .

o EWHIE: FTIEW RIS AT MEARIERAE T T CPURIIR BEAR AR X 5

® fRIUFEMRI: TTH T CPURIRBEARAR K ;

® CWii: HTCPURIAHIER. LDORIHH NEFHARAS, WiZmE Ly, 25738 A
SRAMI N 2K 5K

ZLDOTES i B ALJG b T IR TARIRES .

2.4.4 fRIhFEAER

AT32F425 Z 517 it SCRF = IR D AE R 2.

o [ERFEIA (Sleep)
TEREIRAE S, RACPUEIL, AT SN T TARRAS H TR R AL b A i il CPU .

® RIENREIZN (Deepsleep)
PRIERRAR 2R o] DLSC IR IO FE, RINRFF SRAMAIZFAE 28I N 25 . LA, LDO/3E B s () i AT It
B2t 1k, PLL. HICKES£h. FIHEXT iRt oC . i mT DO LDOE T 1E # A s I DI FE A
K.
A LIS AT —C B BEXINT 5 S il 45 IR BEAR A U i i,  EXINTAE 5 0] LU 16441
HGPIOHZ—. PVMI#iH . ERTCIR /M lE/ N AZ A /BT (MBS AF . BROTGIIMRSS 5 .

® Lzl (Standby)
FERFAURE T AT DUA B AR I HLRETHFE . A EBIILDOME G, BRI AT N FBLDOAE g I .
PLL. HICKE &, FIHEXT @Rt oci . ARG, SRAMMZG AN AR H L, H
ERTCAF 745 Al FLt it Fa 27 A7 28 IO N TSR IR BE, ARr L FR A LA
MAFHUB R 212 : NRST LA ENES . WDTEA . WKUPXS] L —4~ B+l
WY BRERT C I ] /M i N AR G 01/ 6F B R 2 A

Ik TEHASRHEIRE A BT, ERTCAIRAI T 29 1E. \WDT B FAHA 8 AE
ooo #8000 B1sR T2 9% 5040
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25 B

e Bhi, JEIEBOOTOS| JHIAFH /RS HAENBOOTLAL B & Al LA B = Ff s S X ity —Fbr

®  NH T INAFAF it 28 5 3

o AR FARSX JE 3

® MNHESRAMIE S,

JEBNINEFE (Bootloader) f£78 T & shA2 /P AR X 1, A PUIRE I USART1ERUSART 2%} [A 7 5 7 4
Fi. A3AEEINEFLTF (Bootloader) XTAT32F425(15] JHIC & .

% 3. BB EF (Bootloader) KI5 WA E
i d »of B T
PA9: USART1_TX
PA10: USART1_RX
PA2: USART2_TX
PA3: USART2_RX

USART1

USART2

2.6  BTEP

RGN EE SN G, EE A48 MHZI B (HICK) 4640415 (8 MHz) #k AERIAKICPUIN 4,
B J5 AT DL BRSNS . BRI [114~25 MHZEE SR (HEXT) 5 400 380 v 4130 i IR 2 3%
B, EREOCH, R E SR BIHICK, BT DA R W [RIRE M PLLAE FH () ik
AN AR AIR SR, At it B AR E

B 25 ) 9 B 22 A TR0 45 8 T C B AHB AR FIAPB . (APBLARIAPB2) [fi4i% . AHBHIAPBI)#x
96 MHz.

FiAk, AT32FA25 R i N ik —AMREA I H S B (ACC) B, &l Py I £ HICK 48 MHz
AT AR R v, AT ORAETE R0 AT S 5L Y B Y HICK ) i A HE AR

27 BRABAHBO (GPIO)

FANGPIOS| AR AT LA BAFIC B i GBI IR . el Ay R FHD « N GFZ5. awrEih
# EREL TR BUE R BANE DRSS . 2 EGPIO S| JHI#S S5 H 7 s il 2 ANt 2. T 1
GPIO3| JHERA K A dE I fE

EFREEIT, GPIOF| K AN ThfE al LUE — M e FEREBlE, DL E M S AN GPIOZ A+
"

2.8 HEFMEERVNEHEE (DMA)

7iHIEE I DMARE S & FAE A B AR AN BAE AR AN 25 B /M Ao /4% . DMAIRITE 5 %
A GBS 58 A R

DMAFE Il 88 LRI LR T X (3, M3l ds 2R o XK B, B/ a3 T 11
AN EE S L TR EEDMATE SRAIE, RN SCREREHil AR « B Id AFATA G B, IF B AR IR
FNECHE B bR 2 64 i P s B A 32 BRI

DMAR] DL F EE {4 %: SPI, 12S, 12C, USART, JifEi#TMRx (% T TMR13/14) , #iI
ADC.

oo 202496, %16 71 294 o

Web:www.manduic.com Email:sales@manduic.com




SR[-R AT32F425 %% SEFH

Web:www.manduic.com

29 ERE (TMR)
AT32F425 257> B S L 1IN EmPUERT 28 TANEH 22N AR e i 88, LRI REHEE
o 2%
TR T e 8% 18 e i g3 H A 2 i) 28 1 T Re .
4. ENBRIEELE
EHEAR | B Zﬁi MR | WAMREN | Pk DMA R | BIHAEE | DA
S MR 16 fi g, i, | 1~65536 Z[H] 4 4 3
e U s | mofmEs
B, G, | 1~65536 Z[H]
TMR2 32 {1 4
R i =
B, I, | 1~65536 Z[H]
TMR3 16 1L 4
B e | motemn 7 &
i TMR13 16 6 " 1~65536 2 |i] % 1 X
= TMR14 " : (AT R 3
1~65536 2 [
TMR1 16 i 12 1 2 1
° fir e AT R B 7
TMR16 1~65536 2 |i]
b i 90
TMR17 16 4 e FIE R B 7 ! !
A TMR6 166 " 1~65536 2 |f] & % %
TMR? . i AT 25 2
29.1 BE%ERNZ (TMR1)
—ANEPERZE (TMRL) A LIME B2 Bl 367/ 8 1 = HPWMER A 28, ‘& BG4 fEst X 36
AN HEANPWMETH, B A] DU 24 5 e 2 i e B 28 o DU N7 )i aE m] DU T
| IR TPNE BN
® i EER
o FEPWM GRS )
o LA,
it & N16A bR i 28T, & 5STMRXER 2% G M EI I ThEE . Be B N166IPWM K EZEET, & BA
2 fHIEE /1 (0~100%) .
FERRRERT, TEES T LI ESS, R PWME A2, A U)W i ey R dss il i 1o .
IRZ Thae#R Sl e i 2 A A, P EBEsF AR R, R s 2% e i) 28 ] DU o e N g i e oh gt 5iE e
B g b [E) e, AL R B S ThRE .
noo 2824980 TR TR, 294 5040
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292 BEHENZE (TMR2~3 fil TMR13~17)

AT32F425 %71 i, WE T 2874 0] R 4T B H E N as

® TMR2MTMR3
TMR22H T —AN3247 [ BNk 1 5 T 28 A — AN 16467 T A, M TMR3Z2H:T—
1647 [ Bl 2k sk 14 AT H A S A — AN 1O B TR A s o 31X 6 5 I 38 B K 1 4 R e B v m] it
AN IS, AEANETEHE A TR fr it EeB. PWMAT B SR U e
EATE AR E I 2R T Re S e AR SRR AR, $REEFERD B TR . 7RI K
T, UHEER T DARR S, . AT — bRtk E I AR AR T AEPWMERTH . BN 58 I 2R S H AL DMA
T RALH o
IXEGSE I 2L BR S AL B B L AR M5 5, HREALER1 2R3k BB /R IR AR I T4

® TMR13MITMR14
XU 23 T — N 160 H A TR . — AN 160 I T g A LA R B TE, ANE
TEHC AT TR frd LB, PWMAT S R e, A1) B 4 Tl Red A e I 23 [
o BT AT DU E R B e 2 . RGBT, B T LR & .

® TMR15, TMR16, FTMR17
X = ANIE FH e 2 A 16407 [ B H B0 TS A L6 47 T iias . TMR1SE A 2/M@E M1 i
AMETE, TMR16MTMRL7EA 1AM EE M TLANETE . A7 838 #0] H T4 Al 34 Hh EU
PW M ERJ&] A A H
XG5 I 4 AT IE I I S R D RE R E) AR, SR ALRIE B R TR
FEPRME AT, THEES T DA R GG . X S5 I 3% A ST (I DMALE SR A e L«

2.9.3 EAEKZE (TMR6 1 TMR7)
X2 58 I 282 24 G F R 166 ] T2 s

294 REWLERN (SysTick)

RAEN a3 T T SEmHRAE RS, Wi NMEM PR S . e A BUT ThEE:
® 247 T H A
°
°
°

EEENIIE RIS
2t NORE, FRAE—ANET B R S b
Al R hE (HCLKE{HCLK/8)

2.10 FHi1f (WDT)

B VAN 1247 A3k o B A — 8L T A A 4Lk, B il d (T Y AR I B CLICKD
fefits BRORRASI B T e, prLE A isAT TIRBEIR AR LS. EmT DA i 1 1] 178
KRR AN RS, SEN—AE HUE R 89N R SR AU N 2 . @I P R Gl vl A
MEETRE AR I, TS T AR,

2.11 HOREFE!IH (WWDT)

B LG TN — A TR T B, R LA E R E B8 AT e B A T I T R A
FHRN ARG ER B BIKE), BA YRS prohae; IR, 8w AR
4

ZHo

oo 202496, %18 71 294 o
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2.12 WIRAISLATETSY (ERTC) MMt FER (BPR)

FA v (At P 3 4

® SRAUSIRTE4P (ERTC)

® S5A32f kA (BPR)

W SER I B (ERTC) & — ML BCDER #3/1HE#% . B NI ThRg:

o HIAGH. 7. /i (128240520 « ERJL. H. H. 4, #%30CHBCD (=it
¥ .

St kg M RDE .

E SR H R EC 828, 29 (JH4) . 30, iEZ31K.

A G ] R T e R P ) SO v BT LA AR B R RS AT LA e B 114 e

®  AMERARGEMME, 512 Hz4ME T ERTCHEAT I

[ e 7 A7 % T LE AR A RN [ A s R 4%, T B0t il I 0 B DA LA ) e o DA A s JR SR e e, {8
T Ay HER A G RE I 1647 nf g e ki B ShE HOL T EEE, RS 120 s £ AEE36/NN H
IV RS . 320 AP A E v gm R M B AD . By b, /N B LRI H .

TG 2% P I 1) S T, BRIAMEC B v A32.768 KHzZIH e A= sl LD (1 i [ S 4

R LT fE 2 (BPR) AB2ML A A7 S AE 207 15 M F P R ¥ . it AR AR ERSR R
hrel IR AL AL, WASES T AU e B A7 .

2.13 @EfsEn

2.13.1 BATAMEEED (SPD

ZIik3ANSPIHEL, A XEMBERT, X TR S E R iA36 KM/ . T Hissn =%
Fh AR, Al G B R AEmI8AI B 1647, BEEKICRCH A /KEH R A ISDE. MMC. FISDHC
. BT ISP O AT LS FIDMAEEE .

SPIB IR BT T, FT LU BB
2.13.2 WEEREHED (128)

235345 SPIE FIARAE M2 X0 TIPS LU AT LA TAE T 1 s, 334N 1 AT AL B 9 16/24/3217 4y
R N B B IE T, SR R R M8 kHZz 192 kHz., 4fF—AMPSHE LT B o T4
3, ERIER AT PLLL256 M5 KA 4

FANATI2FA25 251 7= i BA AT 24 XU TIPS HE AR 24 & B 4 W TIPS ThRE, HAR1IMPSHEEN
A RIAST A B E I SPIEFH .

BT 12S35) ] F DMAFE il 45 o

2.13.3 BAFPIRPW RS (USART)

AT32F425 %40 ih, WE 74N @ R PYCR S (USART1~4) .
XANUSARTHE L3Rt 5405 . SCHFIrDA SIR ENDECAE i fidhs . 2 AbBRAR M (SR, gk
TIEER . FILINF/NIhRE . P 0 A A CTSHIRTS(E 5 8 . RSA85IKFNMEREE 5 i
F1SO78161)H fie < AIZEAUSPLIREE R B4 LR n] LA FHIDMARRAE . Al BN TX/RXE] A
#e.

BT 2 85 Tl R ] IR 6 JEAL/FD .
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2.13.4 NEERBHEL (1PC)

2 PCEZ N, e T/ET 2 FRA MBI SNt (standard mode, #1100
kHz) . Pigfi (fast mode, #x{m400 kHz) . FItfsmibE# i (fast mode plus, il
MHz) , 7> GPIOSZ 5t i FLIA R A BE 1120 mA.

1PCH: S FF7Ar 100 Tk, 707 MASE SR SCREU I IE Tk Y T B CRC AR A 2R IR B4 o
EATT UE F DMAEAE 3 3 RFSMBuUS . 26 2.0t /PMBUS . £k .

2.13.5 #EH|F XML (CAN)

1/NCAN$Z DA IE2.0AF12.0B (F35h) , MR EELIRAFS . & n] AR K& ik 1 LA AR R AT
FRAEMTAI 290 AR AT I8 i, BA 3N RIEHRFE, 2N B3R LI GAE, 14w 5 138
2% . CANFZHI I A 256 M= HE HEAE, W A A AR g L=,
NARIEAE T, FRIECAN 2.0 SUHYE T By 2 Bk, CANRB B R4 20Kk B HHEXT Sk A
VRS BT re AR P LLES % o

2.13.6 B E4T AL On-The-Go £ (OTGFS)

AT32F425 N EINMER TR Z: (PHY) [IOTGADiE (12 Mb/s) & FI BB Ul i, & A
Al PR ARG B s S, SRR R E ML . OTGFSELEBK % ()48 MHzIs 4f, FIAE ML
LA I 250k B FHHEXT @ik AU Sk Fr= 28 PLLI B, G AR 1 2 A5 I by b ] 7 ik
R E Bk H48 MHz HICK.
L) ZAR A
® L1280 F I AF CAFIIHABATAT AR 3L )

84NN + 84NOUTHf s (R0 410, BRI

® 167MHIE (FEHEZD)
® SOFFIOE#iH
® FZAUSB2.0WMY, FRAHLLL FALHIHE K.

— AR i FLE
- WA 2
2.13.7 44 RH#H (IRTMR)

AT32F425 8 42t T 2T /b R 5188, T TMR16. USART1. B{USART45TMRL7[E] 1N 3R
TMRL17H T4 L3 45, TMR16. USART1. sRUSARTARMEE RIXH FES . 4N E S
PBO=iPA13 AT .

N ANERES, UAIEMEETMRLI6EIE LI TMRL7EE L VA R IEF I TE . FTA bRHEIRIK
TR UR A QAT AT IR e G R P A 2 B A HY BRI A .

2.14 EIHILABE (CRC) HHEET

CRC (MUK THE AT —MEE R 2SS, W32 HE 774 — 1 CRC
o FEARZ M, 2T CRCIHIAM I 5 UE R % fay A7 A 1R — Bdvk
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2.15 BT E#RE (ADC)

AT32F425 %515 i, WKL 12672 MSPSHIB /AT 4ds (ADC) , L= ZiE164M MR iEE A
2R IEIE, ﬁ*ﬁﬂﬁ/\lﬁ]*ﬁkfﬁi’wﬂ WIBIEHEEIVssaFI N S E HIE (Vintry) - ADCHEHIl#8 B
A 22256 5 TE I RAE, B sl SERRA6AL HEE s FErT DLSCIL R R BT 9 4, 1EFHIBT, B
ibﬁﬁfiiiﬁﬁ%ﬂﬁiﬂﬁﬁiméﬁ%?@

WS HHIE (Vintry) NADCHE T —AMae BRI . Vintrv N B IERZFIADCL_INL74 N8

S

ADCH] L1 FIDMAEAE

HL I M U D RETh BE FoVRARH RE MM AL — B BB A e b (IEIE, AL 15 SR T A B
{110 P VR O S

HHIE A E R 28 (TMRx) FIEZEr 28 (TMRL) FEAERISEE, 40 ) ml DL 3052 2 AD C )3 38 38 1 fird
RN HEE R, NIRRT REEADCH #t S5 Bh [H 25

2.16 HBITHRIAR (SWD) FIE{T4LEHY (SWO) #O

W HRARM®ISWDHE 1, 32— HATA IR 1, "] DLSEEL SR AT 2R Bl COERR B H by, SEERS
HFr iRk SRt iR SWODhREE g iR Bl 57 20 BRER A ]

afalafuielagaefafele Bum 18830 5040
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o

'5 N—OW;<

0 00O~ O TN A A

8900 MmMOOMNO0O00<I

SSaomaoocaoooaoooana

mlininlinininlisinisininininininin

< MO AN ATAOOOOOMN OIS MOANAOO

OO OOV OLUHOHLULLUOLWOLWOLWLLWLWOLWLWSH
Voo [ 1 48171 PF7
PC13 ] 2 47 ] PF6
PC14 0 3 46 PA13
PC15 O 4 45 PA12
PFO ] 5 44 PA1l
PF1 ] 6 431 PA10
NRST [ 7 42 PA9
PCO ] 8 41 PAS8
PC1 ] 9 LQFP64 400 PC9
PC2 10 397 PCS8
PC3 11 38 PCY7
Vesa [112 3701 PC6
Vopa 113 36 PB15
PAO 14 3501 PB14
PA1 C]15 341 PB13
PA2 C]16 331 PB12

NMNOOO A ANMSTULONOO O AN

A A AN NNANANANANANANANOMOOMOM

oo n

ST TR EELERE

foaadaoQdAoacadaoaao@m>>
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o
5 o <
0 2O~ 0T Mmoo
A9 MOmMMMMM<<
S>S>ao0omonoooooo
(T M rrrrrd
OO MOANAOO I~
ITITTTITTITITITOON O
Voo [ 1 36 PF7
PC13 O 2 35 PF6
PC14 ] 3 341 PA13
PC15 | 4 33 PA12
PFO C 5 320 PAll
PF1 [] 6 31J PA10
LQFP48
NRST ] 7 Q 300 PA9
Vssa [ 8 290 PAS8
Vooa O] 9 281 PB15
PAO 110 270 PB14
PAl1 11 267 PB13
PA2 12 250 PB12
OITDON~NODO ANM <
A N ANNNAN
ooy ny U
P TELEEREERE
Aoaoaoaonooaomm>>
oo
& 4. AT32F425 R5| QFN48 5| |44
o
5 o <
0 @O N0t mdd
B0 O0OmMMOMMmM< <
>S>A0omoaooaoona
OO0 00000000
O OO ANAOO 0N~
ITITFTSTTSILITIONO ™
Voo |1 1 36 PF7
PC13 [ 2 350 PF6
PC14 1 3 34 PA13
PC15 [1 4 330 PA12
PFO 1 5 320 PAll
PF1 [ 6 310 PA10
FN48
NRST [1 7 Q 30 PA9
Vssa [ 8 29 PAS
Vopa 1 9 49 28] PB15
PAO 110 27 PB14
PAl1 [111 26 PB13
PA2 ]12{/ 250 PB12
SN D ONO0OOO A NS
el T A A A A A NN AN NN
mininEnEninlnEnlnlnEnEE!
© 232¢%BEggnss
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0w OO md
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>maooonoaon
[T
AN OO ®MNW©L
MOOOANNNN
Vop [ 1 241 PA14
PFO I 2 23 PA13
PF1 O 3 221 PA12
NRST O 4 21 PA11
Vppa [] 5 LQFP32 200 PA10
PAO ] 6 191 PA9
PAl1 O] 7 181 PA8
PA2 (] 8 1710 Vpp
COHANM< D ©
R B o IR o B o IO B o R |
OO0 00 on
NI ONO A O
(ICCICCOnD Y
AanooaoQaQaQoQ
& 6. AT32F425 23 QFN32 5| A5
o
= o)
o O0ON~obTmd
NO0OMmMMOMMMmMA<
AaMmMAoQoO0QAQQ
oo oy
NHO O WM ©L
MMM ANNANANAN
Voo 1 . 2411 PAl4
PFO [0 2 . 230 PA13
PF1 [ 3 | - 220 PA12
Vopa |/ 5 | 1 200 PA10O
PA036§ - 190 PA9
PAL O 7 {33 | 18] PA8
PAzjg//c)o\—ivamchl?[VDD
s L B o B B B IR B |
M rrirr
e N ONNOAN
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B 7. AT32F425 £&%| TSSOP20 5| {44

BOOTO| 1 20 1 PAl4
PFOC 2 19/ PA13
PF1 3 18 1 PA10 (PA12)
NRST| 4 17 [ PA9 (PA11)
Vopa | 5 16 1 Voo
s | g TSSOP20 32— PP
PALC] 7 141 PB1
PA2 8 13|71 PA7
PA3] 9 12 1PA6
PA4C110 117 PA5
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TRNATI2FA25 R B GIJAIE S, "2 it e T BCA 1251 e BRARE S|4 T T 35 v )
W, EASWIRIAEALE 5 I RS SEPn o A AR . BRAERRDERUEM, 5 AE S A IR A = AT 5
FiT A GPIOHR B NV S HiI N 51 ISR /2 i GPIOX_MUXXZ AZ 3ib BT Re, BN Th g2 i id 45 2
- ELAR AR R D RE

% 5. AT32F425 & 55| e X

Y I
N o~ % ® o fro '?/lﬂfﬂff?u% *K ﬂ:\l Thee DT B
SISIERSE| o | B[S R e
Lo 6u_ o = | &
o | o590 3 O
-l1]1]1 |1 Vob S | - v R
-l -l -1 2|2 PC13 11O | FT - ERTC_OUT / TAMP1 / WKUP2
-l -1-131]3 PC14 /0 | TC - LEXT_IN
-l -l -14 |4 PC15 /0 | TC - LEXT_OUT
212|215 |5 PFO 110 | TC TMR1_CH1 HEXT_IN
TMR1_CH2C /
3|13|3|61|6 PF1 /0 | TC SPI2 CS] 1252 WS HEXT_OUT
41447 |7 NRST o | R BRI | NESE A (KR RO
EVENTOUT /
-l -1-1-18 PCO I/0 |FTa 1262 SCL /12C1. SCL ADC1_IN10
EVENTOUT / 12C2_SDA /
SPI3_MOSI /12S3_SD /
-l - -] -9 PC1 I/0 |FTa SPI1_MOSI /12S1_SD/ ADC1 IN11
SPI2_MOSI /12S2_SD/
I2C1_SDA
EVENTOUT / SPI2_MISO /
-l -1 -1- 110 PC2 I/O |FTa 1252 MCK / 125 SDEXT ADC1_IN12
EVENTOUT /
11 PC3 I/0 |FTa SPI2_MOSI / 1252_SD ADC1 IN13
-l -] -181]12 Vssa S| - AL
5|5|5]| 9 |13 Vopa S| - DL
USART2_RX / USART2_CTS/
TMR2_CH1 / TMR2_EXT /
6|6 |6|10]|14 PAO I/0 |FTa 12C2. SCL / USARTA_TX / ADC1_INO / WKUP1
TMR1_EXT
EVENTOUT / USART2_RTS_DE /
TMR2_CH2 / 12C2_SDA /
7177 ]11|15 PAl I/O |FTa| USART4 RX/TMR15 CH1C/ ADC1_IN1
I2C1_SMBA /
SPI3_MOSI / 12S3_SD
TMR15_CH1 / USART2_TX/
8|18 |8 12|16 PA2 I/O |FTa TMR2_CH3 / CANL RX ADC1_IN2 / WKUP4
TMR15_CH2 / USART2_RX /
9|99 13|17 PA3 I/0 |FTa TMR2_CH4 / CAN1_TX/ ADC1_IN3
12S2_MCK
-l -] -] - |18 PF4 /O | FT 12C1_SDA/TMR2_CH1 -
- - -] - |19 PF5 /0 | FT I2C1_SCL/TMR2_CH2 -
D . 1< I 0 | ‘ﬁ‘ [ | A ||
ooof%¥ 8000 #2610 TR 294 sos0
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3= .
= | =

S 8 B ol 3 3| AR 2| & A ]

218858 8| mmEmw |53 R e e

A | @ 6 L T 6 =

0|05 oo 3 O]

SPI1_CS/12S1_WS/
USART2_CK / OTGFS1_OE /
10 10|10 14 | 20 PA4 /0 |FTa SPI3_CS/12S3_ WS/ ADC1_IN4
TMR14_CH1/12C1_SCL/

SPI2_CS/12S2_ WS

SPI1_SCK/12S1_CK/
11111115 |21 PAS /O |FTa TMR2_CH1 / TMR2_EXT/ ADC1_IN5
USART3_CK/USART3_RX

SPI1_MISO /12S1_MCK /
TMR3_CH1/ TMR1_BRK /
12 (12|12 16 | 22 PA6 /0 |FTa| USART3_RX/USART3_CTS/ ADC1_IN6
TMR16_CH1 / [2S2_MCK /

TMR13_CH1

SPI1_MOSI /12S1_SD/
TMR3_CH2 / TMR1_CH1C /

13 13|13 |17 | 23 PA7 /O |[FTa| USART3_TX/TMR14 CH1/ ADC1_IN7
TMR17_CH1/EVENTOUT/
12C2_SCL
sl -l -] - |24 PC4 Vo |FTa|  EVENTOUT/USART3_TX/ ADC1_IN14

TMR13_CH1/12S1_MCK
- -] - - |25 PC5 I/O |FTa USART3_RX ADC1_IN15/ WKUP5

EVENTOUT / TMR3_CH3 /
TMR1_CH2C / USART2_RX /
USART3_CK /
SPI1_MISO / [2S1_MCK

TMR14_CH1/TMR3_CH4 /
TMR1_CH3C / USART2_CK /
14 [ 15| 15| 19 | 27 PB1 /0 |FTa USART3_RTS_DE/ ADC1_IN9
SPI2_SCK /12S2_CK /
SPI1_MOSI /12S1_SD

- 14|14 | 18 | 26 PBO /O |FTa ADC1_IN8

TMR3_EXT/
- 16| - | 20 |28 PB2 I/O |FTa SPI3_MOSI /12S3_SD / -
12C1_SMBA
[2C2_SCL/ TMR2_CH3/
-l -] - 12129 PB10 /O | FT USART3_TX/ -

SPI2_SCK/12S2_CK
EVENTOUT /12C2_SDA /

L2230 PB11 Vo | FT TMR2_CH4 / USART3_RX i
15| - |16| 23 |31 Vss S| - 7
16 |17 |17 | 24 |32 Vop S | - B HR
SPI2_CS/12S2_ WS/
EVENTOUT / TMR1_BRK /
-l -] -125]33 PB12 /O | FT USART3_CK/TMR15 BRK / -
SPI3_CS/12S3 WS/
12C2_SMBA

SPI2_SCK /12S2_CK /
TMR15_CH1C / TMRL_CH1C /
-l - |- 26|34 PB13 /0 | FTf CLKOUT / -
USART3_CTS/12C2_SCL/
SPI3_SCK /12S3_CK
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SIS

TSSOP20

QFN32

LQFP32
LQFP48/
QFN48
LQFP64

El): B2y
(HALjEThEE)

El) =ity
GPIOZ#4@

HAIThee

FAnZh Be

PB14

FTf

SPI2_MISO / 12S2_MCK /
TMR15_CH1/ TMR1_CH2C /
12S_SDEXT/
USART3_RTS_DE /12C2_SDA/
SPI3_MISO /12S3_MCK

36

PB15

I/0

FT

SPI2_MOSI /1252_SD /
TMR15_CH2/TMR1_CH3C/
TMR15_CH1C/ERTC_REFIN/
SPI3_MOSI / 12S3_SD

WKUP7

37

PC6

I/0

FT

TMR3_CH1/12C1_SCL /
TMR1_CH1/12S2_MCK

38

PC7

I/0

FT

TMR3_CH2/12C1_SDA/
TMR1_CH2/12S2_MCK /
SPI2_SCK /12S2_CK

39

PC8

I/0

FT

TMR3_CH3 / TMR1_CH3

40

PC9

I/0

FT

TMR3_CH4 /12C2_SDA |
TMR1_CH4 / OTGFS1_OE /
12C1_SDA

18

18 | 29

41

PA8

I/0

FT

CLKOUT / USARTL_CK /
TMR1_CH1/OTGFS1_SOF/
USART2_TX / EVENTOUT /
12C2_SCL

19

19| 30

42

PA9

I/0

FT

TMR15_BRK / USART1_TX /
TMR1_CH2/ OTGFS1_VBUS /
I2C1_SCL / CLKOUT/
SPI3_SCK /12S3_CK /
12C2_SMBA

20

20| 31

43

PA10

I/0

FT

TMR17_BRK/USART1_RX/
TMR1_CH3/OTGFS1_ID/
12C1_SDA/ERTC_REFIN/

SPI3_MOSI /12S3_SD

176G

PA9

I/0

TC®

TMR15_BRK/USART1_TX/
TMR1_CH2/I12C1_SCL/
CLKOUT /12C2_SMBA

180

PA10

I/0

TC®

TMR17_BRK/USART1_RX/
TMR1_CH3/I12C1_SDA/
ERTC_REFIN

17®)

21

21| 32

44

PAl1l

/0

TC

EVENTOUT /
USART1_CTS/TMR1_CH4/
SPI3_CS/12S3 WS/
CAN1_RX/
12C2_SCL/12C1_SMBA

OTGFS1_D-®

180

22

22| 33

45

PA12

I/0

TC

EVENTOUT / USART1_RTS_DE /
TMR1_EXT/CANL TX/
12C2_SDA/
SPI3_MISO / 12S3_MCK

OTGFS1_D+®

19

23

23| 34

46

PA13
(SWDIO®)

I/0

FT

PA13/IR_OUT/
OTGFS1_OE /12S_SDEXT /
SPI3_MISO /12S3_MCK /
12C1_SDA/
SPI2_MISO / 12S2_MCK

47

PF6

I/O

FT

12C2_SCL / USART4_RX

48

PF7

I/0

FT

|2C2_SDA / USART4_TX

DDDD@4EDD
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SIS

TSSOP20

QFN32
LQFP32
LQFP48/
QFN48
LQFP64

El): B2y
(HALjEThEE)

El) =ity
GPIOZ#4@

HAIThee

FAnZh Be

PA14
(SWCLK®)

5

PA14 / USART2_TX/
SPI3_MOSI /12S3_SD /
12C1_SMBA /
SPI2_MOSI / 12S2_SD

25|25 38

50

PA15

110

FT

SPI1_CS/12S1_WS/
USART2_RX /
TMR2_CH1/TMR2_EXT/
EVENTOUT / USART4_RTS_DE /
OTGFS1_OE/
SPI2_CS/12S2_WS /
SPI3_CS/12S3_WS

51

PC10

I/0

FT

USART4_TX / USART3_TX /
SPI3_SCK / 12S3_CK

52

PC11

I/0

FT

USART4_RX / USART3_RX /
12S_SDEXT /
SPI3_MISO / 12S3_MCK

53

PC12

I/0

FT

USART4_CK / USART3_CK /
SPI3_MOSI / 12S3_SD

54

PD2©)

I/0

FT

TMR3_EXT / USART3_RTS_DE

26 |26 | 39

55

PB3

I/0

FT

SPI1_SCK /12S1_CK/
EVENTOUT / TMR2_CH2 /
USART1_RTS_DE / USART2_CTS/
SPI2_SCK /12S2_CK /

SWO

27 |27 | 40

56

PB4

I/0

FT

SPI1_MISO /12S1_MCK /
TMR3_CH1 / EVENTOUT /
12S_SDEXT / USART1_CTS/
TMR17_BRK /
SPI2_MISO / 12S2_MCK /
12C1_SDA

28 28| 41

57

PB5

I/0

FT

SPI1_MOSI /12S1_SD/
TMR3_CH2 / TMR16_BRK /
12C1_SMBA / USART1_CK /

USART2_RTS_DE/
SPI2_MOSI / 12S2_SD

WKUPG6

29 29| 42

58

PB6

I/0

FT

USARTL_TX/12C1_SCL/
TMR16_CH1C / USART4_CK /
12S1_MCK /
SPI3_CS/12S3 WS

30|30 43

59

PB7

/0

FT

USART1_RX/I12C1_SDA/
TMR17_CH1C / USART4_CTS/
SPI3_SCK/I12S3_CK

31|31 44

60

BOOTO

JA SR %

32| - | 45

61

PB8

I/0

FTf

USART1_TX/12C1_SCL/
TMR16_CH1 / EVENTOUT /
CAN1_RX/
SPI3_MISO / 12S3_MCK

62

PB9

I/O

FTf

IR_OUT/12C1_SDA/
TMR17_CH1/ EVENTOUT /
CAN1_TX/
SPI2_CS/12S2_WS/
12S1_MCK /
SPI3_MOSI / 12S3_SD

DDDD@4EDD
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3% s
Slolol@alg| smEm | B E —_— _—
S|2|e g3 e wEd |[B|O e :
Alo|olos o w5
[ - -
32| 47 | 63 Vss e
48 | 64 Vobp ey B
EPAD -
/49 (Vss) S
EPAD -
33 (Vss/Vssa) S Herth [ B

(1) 1= %N, O= %, S= B,

(2) TC= FpifEHF, FT= —M5 VHSFAER, FTa= #iEilI)6Es VILSFAER, FTf=5 VHESFAEZW20 mARAGES), R= 1L
A AETS AR EAL S, B = B N ES N R FABOOTOS . HAFTas ik & NMATEa . A L

W E AR, AES VECSPA R, b 4\ BP0 25/ T VDD +

fiv B TR, BATS VAP R R

0.3V,

(3) fETSSOP20#%: A FHOTGFS1RY, SZHPA11/PA12 &I Rl thfie i it i & m i BUR R PAQ/PA10 K L FThEE; 4
OTGFS1{#ifElf, OTGFS1_D-FIOTGFS1_D+i 5PA9/PA10/PA11/PA12 & Hi i 5 E M ke, B ILOTGFS1_VBUSH!

OTGFS1_IDf55, OTGIENENLES, HAThEESZIR.

(4) 1 ETSSOP20%: % (IPAY/105| A ELFT 5 VHL P25 245
(5) Efija, PA13/PA145] IS E v E FHThRESWDIO/SWCLK, i SWDIO G| I P 35 b 37 i BH AT SW CLK 5| AN P & T i

EPSPIDERIN

(6) LEXT{fifentPD2 M H EEHThae Lk .

ooof%*¥ oo
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4 FESSHbHERRER

B 8. FiksAE

OX5FFF_FFFF

0x4246_8000
0x4246_7FFF

0x4200_0000
OX41FF_FFFF

0x4002_3400
0x4002_33FF

0x4000_0000

OX3FFF_FFFF

0x220A_0000
0x2209_FFFF

0x2200_0000
OX21FF_FFFF

0x2000_5000
0x2000_4FFF

0x2000_0000

Ox1FFF_FFFF

Ox1FFF_FA00
OX1FFF_FOFF
Ox1FFF_F800
OX1FFF_F7FF

Ox1FFF_F400
Ox1FFF_F3FF

Ox1FFF_E400
Ox1FFF_E3FF

0x0801_0000
0x0800_FFFF

0x0800_0000
O0X07FF_FFFF

0x0001_0000
0x0000_FFFF

0x0000_0000

Cortex-M4#Y
NERFME

frE

SR S E W X

IrE

SRAMHAIIz 45 Bk X

TrE

SRAM

RE

IrE

BEISEE R Ve

oRE

NP

JBEtE RIS

IrE

SRAM

(N

NFFEEifes

rRe

FRJEBOOTLE
75 AT
EfEFRIEX

OXFFFF_FFFF

0XE000_0000
OXDFFF_FFFF

0x6000_0000
OX5FFF_FFFF

0x4000_0000
OX3FFF_FFFF

0x2000_0000
Ox1FFF_FFFF

0x0000_0000

DDDD@4%DD
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5 B SR
51 A%
511 HE/PRBERBE

A S/ NN R AE SR IS A AR, AR RARE T 5 B BB OB SR &Vl Beih
AEL T 24, DHAPIME £ 3 iHE% (mean £ 30) 7931108, AareE /=4 Fdk AT,

5.1.2 SLEIEA{E

R S HEFTa= 25 °CHIVpp=3.3 V.
5.1.3 LRI

SR I BAH TR R &I

514 fHEFR

B 9. freEr R
Backup circuitry
(LEXT, ERTC, Wake-up logic,
BPR registers)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, }
ouT |
o) |
£ |
[ = 10 |
7; Logic !
IN ] |
|
|
! Kernel logic !
! (CPU, |
} Digital |
VDD ! & Memories) |
| |
| |
|
Voo j LDO > !
| |
| |
2x100 NF e } |
| |
, ] | |
— Vss e !
VDD
L |
Vopa )
100 NF  abe—
+ 1 pF  — ADC
= Vssa RCs, PLL,

o0 202496 B2 294 00,
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5.2 ZaxtEKfE
5.2.1 HEHE
INFEZ AT BB an Rl [ 4 i RBUEE ] %1% (&6, &7, Z8) e, naes SEE
K AMERB IR . 3X B R 45 B AR I B R 3T, IR AN RAE UL 26 A T 8 I D REVESRAE O R . 3%
PRI TAEAE S R S5 A M SR AT SE 1
x 6. BRI
iy HiR BR/AME BAME XA
Vopx-Vss AR AL LR -0.3 4.0
FEFT, FTE5] BRI Bk
EFTas| LR, 5w E AT Vss-0.3 6.0 v
Vin BN bRy BN T R
FETCHI I L%\ B
FEFTas RN R, 51 B A B X Ves0:3 0
|AVppy| AR L5 | R TR] F) H T 22 50 v
[Vssx-Vss| | ANRIFEHL 51 BE 2 8] ) B s 22 50
7. BREREE
G Epa BRXME X0
Ivop 2 Vop BRIEZE IS R RN 150
lvss LT VesHL 2 H A FLE (I H LD 150 oA
o 1F R GPIOANZ i) 5] JA1_E 1) % e i 25
FEEGPIOFIE ] 51 A _E 1y Hi o FE A -25
* 8. BERM
i) P HifE XA
Tste il A7 B Y [ -60 ~ +150 o
T RO A i 125
noodf8¥Soon B 2 9% 5040
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5.2.2 HSSUEME
FEF ZAAFEFIER (HBM, CDM, MILU) , bR E vk, S50 gE 47 o8 Bt DLk 2
B I H SRR T RE
BHBCE (ESD)
B HE R B I B T A AR BT A 51 B . IR AN AT A JS-001-2017/3S-002-201 845 i
F9. BrEREME
s 2 %1 E-Sis B/ME Bfr
VespHemM) | AR LR (AR TY) Ta=+25°C, f#JS-001-2017 3A +6000 v
Vespcowm) | Ff L LR (FE L&A | Ta =425 °C, £54JS-002-2018 n +2000
#A&RY (Static latch-up)
N T PG U R TR AR N AT S EIAIJESD78E S i HE B AR S b v 1) B AN S AR BT -
® CNREAHLIEGI, BRI R A At H .
® ERAMIA . HrH AT B I GPIO 5] B N R .
#10. BESRBE
=] E 20 & BRI
LU [y e Ta=+105°C, #&EIA/JESD78E Il 2XA (200 mA)
noooon F 34N TR, 294 5040
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53  #KE
5.3.1 B T{E&M
RN, BRATEFRME
%5 e 24 #AF BME | BKME | B
fHoLk P B AHBI 4 4 % 0 96 MHz
freLkire A EBAPBA/2 4f 85 %R 0 fHeLk MHz
Vob IR TAEHE 2.4 3.6 \%
Vbpa B R TAE R W25 5 Voo A [8] B A Vbp \Y
LQFP64 (10 x 10 mm) - 242
LQFP64 (7 x 7 mm) - 234
LQFP48 (7 x 7 mm) - 234
Po YyZRAERL: Ta=105°C | QFN48 (6 x 6 mm) - 585 mw
LQFP32 (7 x 7 mm) - 234
QFN32 (4 x 4 mm) - 370
TSSOP20 (6.5 x 4.4 mm) - 195
Ta B -40 105 °C
5.3.2 _EHMBEERN K TEFM
F 12, b AR B ) TR
5 S M B/ME | BKME | AL
o Vpp_ b FH#E =R 0 o ms/V
Voo T B Z 20 oo us/V
5.3.3 WIS AL B IFIEHI B
R 13. ERE AL IR E AU ™)
e ¥ BAME | BEUE | BKRE | B
VPOR A EE 1.91 2.11 2.4 Y
VIR IR R Z AT BME 1.78@ 1.93 2.08 Y
Vivrhyst | LVRIB Jii 180 mV
S AL FFEEIE]: Voo T Veor B #F 82 (8] i TresTTEMPO /G
TRESTTEMPO - 3.5 ms
CPUtHiaAT
(1) HZEETHESEH, ALEE R,
(2) 7 e R T IRIE 2 /B ViR,
oo 8000 R R 8.2 9% 5040
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B 10. b H R ALK B R R AL KB B

Vop
A
POR \
A
VLVRhyst
LVR
P TresTTEMPO
»
Reset
R 14. IR RN SERE
i % B/AME | HEME | BKE | B
X LETHE 2.19 2.28 2.37 Y
Veymi PVMBE{E1 (PVMSEL[2:0] = 001) -
N0 2.09 2.18 2.27 \Y;
X EFtE 2.28 2.38 2.48 Y
Vevmz PVMBE{E2 (PVMSEL[2:0] =010) -
TR 2.18 2.28 2.38 \Y;
) BTt 2.38 2.48 2.58 Y
Vevm3 PVMEE{E3 (PVMSEL[2:0] = 011) -
TR 2.28 2.38 2.48 \Y;
) bt 247 2.58 2.69 Y
VpPym4 PVM&{E4 (PVMSEL[2:0] =100) -
TR 2.37 2.48 2.59 \Y;
) bt 2.57 2.68 2.79 Y
VpvMs PVMEE{E5 (PVMSEL[2:0] = 101) -
TR 2.47 2.58 2.69 \Y;
X Etu) 2.66 2.78 2.9 Y%
VpvMe PVM#EE6 (PVMSEL[2:0] = 110) -
TR 2.56 2.68 2.8 \Y,
X ETHE 2.76 2.88 3 v
Vevmr PVMEE7 (PVMSEL[2:0] = 111) -
TR 2.66 2.78 2.9 \Y
Vavs p(M | PVMIR i - - 100 - mvV
Ioo pvm)M | PVMER IR TE #E - - 20 302 uA
(1) HEGATEEE, ATEEF PRk,
% 36 ﬁ Té’fil 0-21'9&)-5940
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5.3.4 TriEsstetk

& 15. WESNAFaas R

Ghine) SH HAUE = INIA XA
Teroc | ZwHEHS[H] 60 65 us
tse 5 DX B R (1] 6.6 8 ms
tme AR BR I () 8.2 10 ms
(1) BWIHRIE, ATEAFH IR,
# 16. WEINEAAAE SRR ISR [ IR )
iy SH 4 B/AME HAE BRAME | B
Neno | Zffr (B2 IRED Ta=-40 ~105°C 100 T
trer | BdEORAE SRR Ta=105°C 10 4

(1) s RIE, AFEA A

5.3.5 Bte ke

HLH M 5 2R S HMBERA KNGS TR, MG PHERAT, AEAhilik. XESHMEER
BAETAE S MR E . GPIOSI IR #R. ™  ARAFBCE . TARR . GPIOMIFIEI A%, bl
LT AR EE

SR B K L TR

(DERUHIE 2 O Y S C

® i MIGPIOT| B AL TR,
®  NAFAFAEAS T 10 I 1A B frcL ISR 8 (O ~ 32 MHzZIR RO EA5 T, 33 ~ 64 MHzI 14

LA, 65 ~ 96 MHzI 2 A543 31D

B2 T ThRETTJA : HalfCycle k.

frcika = fHeks freike = fHerks fabccrk = freika/4 s

o [HARERMIARTE, BUAME R AEVpp = 3.3 VAITA = 25 °CHHIINRE ], & AK{EZ7EVop = 3.6 VIR
53,

DDDD@4EDD
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R A7 BT TR i 78

HARUE
5 SH %4 freLk E::¥ A
ERRFTAMMER | REFTEME
96 MHz 17.7 7.88
72 MHz 13.5 6.09
48 MHz 9.52 4.62
36 MHz 7.32 3.65
24 MHz 5.44 2.99
16 MHz 3.87 2.24
FREAN R (HEXT) W@ mA
8 MHz 1.94 1.20
4 MHz 1.31 0.94
2 MHz 1.00 0.81
1 MHz 0.83 0.74
500 kHz 0.76 0.71
oo AT 125 kHz 0.70 0.69
AR HL IR 96 MHz 17.6 7.76
72 MHz 13.4 5.96
48 MHz 9.41 4.48
36 MHz 7.20 3.50
24 MHz 5.30 2.83
16 MHz 3.72 2.08
I A B (HICK) @ mA
8 MHz 1.78 1.03
4 MHz 1.15 0.78
2 MHz 0.82 0.64
1 MHz 0.67 0.58
500 kHz 0.59 0.54
125 kHz 0.53 0.52
(1) HMEREEH8 MHZ.
(2) Hfucik > 8 MHzIF jg FIPLL.
— — - — — - — — — . —
ooof%*¥ oo LR T2 5040
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R 18. BEIRAEA T i S s il 78

HAE
5 SH %4 freLk E::¥ A
ERRFTAMMER | REFTEME
96 MHz 14.2 3.03
72 MHz 10.8 2.45
48 MHz 7.77 2.19
36 MHz 6.01 1.82
24 MHz 4.56 1.77
16 MHz 3.29 1.43
FREAN R (HEXT) W@ mA
8 MHz 1.65 0.80
4 MHz 1.16 0.74
2 MHz 0.92 0.71
1 MHz 0.80 0.69
500 kHz 0.74 0.69
oo M AR AR 20 125 kHz 0.69 0.68
AR HL IR 96 MHz 14.1 2.87
72 MHz 10.7 2.29
48 MHz 7.66 2.03
36 MHz 5.88 1.67
24 MHz 4.42 1.61
AR (HICK) @ 16 MRz 314 1.26 mA
8 MHz 1.49 0.63
4 MHz 1.00 0.57
2 MHz 0.75 0.54
1 MHz 0.63 0.53
500 kHz 0.57 0.52
125 kHz 0.53 0.51
(1) HMBETER N8 MHZ.
(2) Hfuck > 8 MHzRY J5 FIPLL.
— — - — — - — — — . —
ooof%*¥ oo LR T2 5040
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R 19. BT TR K AFEE

&5 e 21 *AF fHeLk B L:<¥ VA
Ta=85°C | Ta=105°C
96 MHz 17.9 18.1
72 MHz 13.7 13.9
AR R CHEXT) B [ o s
P 36 MHz 7.52 7.70 mA
24 MHz 5.64 5.83
16 MHz 4.08 4.26
loo | 357 0 5 o Mz 217 239
96 MHz 8.08 8.25
72 MHz 6.30 6.48
N o |48 MHz 4.83 5.01
\W%%”BEHT HEXD) ™ 36 Mz 3.86 4.04 mA
RIPTAIEL 24 MHz 3.21 3.39
16 MHz 2.46 2.64
8 MHz 1.44 1.61
(1) AMEBEF £ 98 MHzZ, *fucik > 8 MHzH 5 FPLL.
* 20. FEARIE T HBKBIREFE
75 e 21 xAF fHeLk sl BAr
Ta=85°C | Ta=105°C
96 MHz 14.4 14.6
72 MHz 11.1 11.3
R CHEXT) 48 MHz 7.99 8.17
Eﬁéﬁﬁ%;i& 36 MHz 6.22 6.40 mA
24 MHz 4.78 4.96
16 MHz 3.51 3.69
loo | BEORE X 0 (4 52 P o Mz 189 207
96 MHz 3.25 3.44
72 MHz 2.68 2.87
N o |48 MHz 2.42 2.60
\W‘Mf”gﬁaf}i (HEXD) ™ 36 Mz 2.05 2.23 mA
KA 24 MHz 2.00 2.18
16 MHz 1.65 1.84
8 MHz 1.03 1.22
(1) AMEBEFEP98 MHZ, *fucik > 8 MHzHE H HIPLL.
noo ¥ ooo F a0 2294 5040
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R 21, FREEIRAAHLE T B B ALK BT R

HRIEO BKER
s 28 F M Vbp = Vop = Ta= Ta= Ta= LA
2.4V 33V | 25°C | 85°C | 105°C
. . |LDO & TigArEat, HICK AN
TREHRAR 30 o " 243 246 275 470 675
_|HEXT ¢H1, WDT ]
BRI A EEL 3T — pA
LDO b F{RIh#EA, HICK i
oo |® o o 138 140 145 340 575
HEXT 3&H, WDT 2%
MR | LEXTRIERTCH:H 2.3 3.5 45 5.9 8.2 A
; M
LR | LEXTFIERTCH S 33 5.0 5.7 7.2 9.6

(1) SAMERAETA = 25 °C R IR 3.
(2) HEETHEEH, ANEAFEHIER.
(3) FHFMEIRI K ATCRM_AHBEN[4] (FLASHEN) %4 B N1, 75 ) B R {f £ 7= A B4 24150 pAKEFE .

& 11. LDO 7Eiz /TR, IREEIRARA T K382 st i A 7E AN R B Voo B 538 BERIXT EE

600

550

500

Current (UA)
g

100
-40 -35 -30 -25 -20 -15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105
Temperature (°C)

& 12. LDO EfRZh#EMn, FRIEIRARUT B9 SR BRI #E7E S R B Voo I 518 BEHIXT EL

600

550
500
450 B

400

350 36V

—8—33V
300

X el
>

150

Current (pA)

2.4V

| 166
-40 -35 -30 -25-20 -15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Temperature (°C)

afalafuielagaefafele BN 18830 5040
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Bl 13. AR T KSR R AR AE A R B Voo W S538B HIXT E

8

4 36V

Py —e—33V

?

Current {uA)

24V

o
-40 -35-30 -25 -20 -15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105

Temperature (°C)

oo 202496, E7 BT Y
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W E MR SIEFE
TS I 2% (0 AR 6 T
® JITHIIGPIOT| IR AL IR .

® 5 HYBUE I B RIT R — NS I B 5 5GP BT A I e R R T FE AR ZE A T AR
#* 22. WESMERBIRMEE
WESM B HAE B
DMA1 2.20
SRAM 0.56
Flash 11.6
CRC 0.53
OTGFS1 23.6
AHB

GPIOA 0.62
GPIOB 0.58
GPIOC 0.57
GPIOD 0.55
GPIOF 0.56
TMR2 9.47
TMR3 6.71
TMR6 0.86
TMR7 0.86
TMR13 2.63
TMR14 2.58
WWDT 0.33

SPI2/12S2 1.91 WA/MHz
APB1 SPI3/12S3 1.92
USART2 2.06
USART3 2.09
USART4 211
12C1 6.11
12C2 5.88
CAN1 2.26
ACC 0.26
PWC 6.27
SCFG 0.17
ADC1 1.90
TMR1 9.21
SPI1/12S1 1.88
APB2 USART1 211
TMR15 5.16
TMR16 3.55
TMR17 3.62

— — - e— — - — — —— o —
nood3¥8 000 Hasm HREA I 500
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5.3.6 AR ER IR AR
5 F B M BV TR A8 7= AR ) R TR SR B
AN R (HEXT) A BUE FH—4N4 ~ 25 MHz I 5448/ B BV IR 250 R IR as re e o AR R
S PEERRE T FRP A RSN edsth, W AR PSR ES R. ENH A,
RS AN B A L UL ] RE FE T IR A I 51, DAYS/ NG HE 8 AT S B IR A e i 1) . B oK A
RIEIRES RS H (IR, B2, BES) , EEWMAENMKERFT 7.
7% 23. HEXT 4 ~ 25 MHz S {RiEM@
"5 S %AF B/ME HRIfH BAE L:<¥ivA
fHExT N | TR ERAR - 4 8 25 MHz
tsurexn)® | JE B ] Vo2 F 2 HI - 2 - ms
(1) EIRZRMER S SR S S R A ISR A .
(2) HZEAEHSE, AEA=PIER,
(3) tsumexn BB E], A MNEAFREHEXT 4w, HEB R E N8 MHzIRY IX B 8] . X ANBUE R E— AR
HER SRR PR s LI EAF B, & ] B DR b A ) i 7 I AN TR T AR AR oK
XFCuMCre, FWAFH SRR AN TSI (BAREN) 5~ 25 pF2 A& A
7%, IFHOERT A ER I AR BOETRES . EECuMCLAEEMEIZSE. MIAHIER I ACLACLafr &
ITHEA R BENSE . FEIRBECUMCLN, PCBMMCUS| AT Z% AN (A LU
Hodt 51 -5 PCBAR 11 2 4%10 pFAtiTH).
Bl 14. {85 8 MHz 5 3% i g 7 Bi
S | N HEXT_IN D fuexs
/! I _]_\\ 38 MHz Bias
‘ p = RF | Controlled
\ ; crystal .
\ I T/ gain
- \\\ I J HEXT_OUT
\\\\ \hciquz ////
noo ¥ ooo RN 2294 5040
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A58 FH A0 0% 9 U A B R S R B
R B RESECR A A SR A S BT o
R 24. mIESMEA P B

#e E 2 %M B/ME HRE BAE B:<X 74
fHEXT ext | FH P APEREHEpAiZR (M) 1 8 25 MHz
VHexTH | HEXT _IN%i N\ 51 v BT L 0.7Vop - VoD v
VHexTL | HEXT_IN% A\ 5 BAME B B [ Vss - 0.3Vop
tw(HEXT) L ) -
HEXT_IN =B K e ) 5 - -
tw(HEXT)
ns
tr(HEXT) . N
HEXT_IN_E A 80T B e [a)(h - - 20
tHHEXT)
CinHexT) | HEXT_INZF A& HTM - - 5 - pF
Dutyrext) | H=Lk - 45 - 55 %
IL HEXT_IN¥ A\ IR IR Vss < VIN < Vop - - +1 pA
(1) HEWTRIE, AEA .
B 15. SRR RN SR KA H e
A
VhexTH
0
0,
VHEX'I;I[OA)
Lr(hex) > < LiHexm > twHexn <—’*'CW(HEXT)t
Thext
External fuext o IL
ex
clock source f———— HEXT_IN
JUL =
noo ¥ ooo FASH 2294 5040
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A58 P oA /g R R 2 7 A AR A/ B e
ISR AR (LEXT) 1] DAl —A4~32.768 KHz K] i /e BV IR 244 PRI 4R 2 7 A o AR By
A5 BT R A S R A e A, Gl SR SRS B SR . AEN R,
PR AN A U ] BEMD ST IR 4% (0 51 R, DAVR/IN 2R AT S B AR e I Ta] o A7 9% AR
WIRAS RIS H O B, FERESE) , W AHRI AT R
& 25. LEXT 32.768 kHz F#RKeHEM@
"E ZH FAF BME HEUE BAE | B

tsu(LeExT) JA B[] Vopse 2 5 I - 200 - ms
(1) WIREMEES SR &P SR A SR 45 .
(2) HZEATAGSE, AL =R,

XFCLflCre, RS ~ 20 pF M RN BA RS, FFRREAT & 2R 1 f i sOE R e -
HHCuMCLEAMFESH. MREIERIE R LCLMCLi BT H &4 H B RIS

I HEACERT AL TEE: Cu=CLix Clz/ (CL1+ CiL2) + Cstray, FLH CstrayA 51 Bl T HEL 2 FN
PCBHREPCBAH K I LA, & RSB 2 T2 pF 27 pFZ[H].

& 16. {#FH 32.768 kHz & i 2.5 52

// Cu \\\\
/ N LEXT_IN D flext
/
/ | Bias
| _L\
( — 32,768 kHz RE | Controlled
\ | crystal ain
1 1 G
- \\ K LEXT_OUT
\\\\\\f:£24//////
VE: LEXT_INALEXT_OUT /] /i ZEoF e fH - tHZ2 17T
. r | . fr I I | ‘ﬁ‘ . I | A ]
noo®8%#98000 #4670 TR 294, 5040
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5t PR A0 0% 9 U A (RO S R B
R B RESECR A IMEIE A S B BT o

R 26. (RSB I B

s S8 %4 w/ME HAUE BAME Bpr
flexT_ext | FH P AMBES AT 2R () - 32.768 1000 kHz
ViextH | LEXT_IN%i N\ 51 v BT o 0.7Vop - VoD v
Viextt | LEXT_IN% A 5] MK #LF B Vss - 0.3Vop
tw(LEXT) L ) -
LEXT_IN = B A ) () 450 - -
tw(LEXT)
ns
tr(LEXT) . )
LEXT_IN_EFA-BLT B A [ - - 50
trLEXT)
Cinext) | LEXT_INFFA B HTM - 5 - pF
Dutywext) | =5t 30 - 70 %
IL LEXT_IN#ii NI HL I Vss < VIN < Vop - - +1 pA
(1) HHRIE, A4,
B 17, SN ERASE PP IR B 3 IR e
A
Viexty o
0
[o)
VLEXT]L'
triexny) > B > e <« twwexn -« tW(LEXT)t
Tiexr
External flexr ot IL
ex
clock source = LEXT_IN
LI =
ooof%*¥ oo LR T2 5040
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5.3.7 WEBHepIRGFE
RE NS (HICK)

% 27. HICK B} &b

#e ZH A B/ME | BBUE | BXE | B
fHick e - - 48 - MHz
DuCyHick) | =5tk - 45 - 55 %
R ERHE (LA FECRM_CTRL) ; ]
(1) ) )
ACCHRz#EM -0.25 - 0.25
ACChick |HICKYR 2 A5 FE Ta=-40~105°C -2 - 2 %
Ta=-40~85°C -15 - 1.5
H R HE@
Ta=0~70°C -1 - 1
Ta=25°C -1 0.5 1
tsurick)@ | HICKHIR ¥ 2% 3 3 i [A] - - - 10 us
IobHick)@ | HICKYE 3% 5 Th3E - - 230 240 pA
(1) HEWRIE, AEA .
(2) HEZEBAGSE, AAEA =R,
& 18. HICK I if5 B 5 IR HIXT EE
2.0%
1.5%
1.0%
w
S o— —e =
Z 0.0% \\ ——Typ.
8 Min.
b3
-0.5% —8— Max.
-1.0%
-1.5%
-2.0%
-40 -35-30 -25-20-15-10 -5 O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105
Temperature (°C)
fIRTE IR B (LICK)
% 28. LICK )8tk
"5 B %M B/ME HRIE BAE B
fuek™ | FER - 25 35 45 kHz
(1) BZEEWEAY, AEAFIER.
noodd¥8000 FasT THREE I 5040
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5.3.8

5.3.9 RIIFEEI R ERRT H]
N IR R RIS [R] A TE R GU B g HIC K S R ns R B B I 15 81 i 8 8 D P B D AR A0 >4 iy
AR E -
® EARAE: AR RN B AR A T B A FH AR B s
® REEAREFAHLEES: BB EUEHICKE £,
* 30. {KIhFEAE A EERT [A]
i S HRUE L:<¥ivA
twusLEEP NG R 3.3 us
MIRHEIRAR e g (LDOAL Tz 170 380
twuDEEPSLEEP - us
MIRHEIR A e BE (LDOAL TR TR O 450
twusTDBY MR 0 iR 800 us
5.3.10 EMC 4%
OB W AR AE P2 i B 25 G DA IS A 2 A T D0 o
ThREtEEMS (ERRERIUR M)
® EFT: 7EVopHVss il #5472 486 W B it i — AN A% i s kb e CQE M A m)) - B2 =4
Dige s iR, X AMHAST & 1EC 61000-4-46R#E .
% 31. EMS 3¢t
Vi 24 %1 FAIRE
Vop = 3.3V, LQFP48, Ta=+25°C,
fEVoofVss Fidid 54 1EC 61000-4-4#1
fHeLk = 96 MHz, HalfCycle = 0. &
O IF B A R B Tt I 5 B e AR R
B IEC 61000-4-4
Verr | BRI R AR IR, Voo MVss NI — 4A (£4 kV)
Vop = 3.3V, LQFP48, Ta=+25°C,
47 YFHA I HAEXT Voo MiVss IR & H —
frek = 80 MHz, HalfCycle = 1. 74
0.1uF 55 4 L 2%
IEC 61000-4-4
TEAR SO TEMCI VRS R AL, e SR RS R AT 1. Ny B IEMC T RE 5 - . H
FEARP A ZYIA G BRIk, @S X AR SEATEMCHL AL, FHE4T SEEMCH Sl
noodd¥8000 Fa9T THREE I 5040
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PLL %5t
£ 29. PLL i
#s E 21 B/MEO HRE BAEY | B
PLL% N I (@) 2 8 16 MHz
frLL N
PLLA It 5 25 He 40 - 60 %
fr_out | PLLAS S5tk i B 16 - 96 MHz
trock | PLLESAHET[A] 200 us
Jitter | Cycle-to-cycle jitter 300 ps

(1) BBIRE, AT IR
(2) TEILRAFEFIFIRE, TR PLLI AR 65U oot T VR
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5.3.11 GPIO %3 04

I8 R B\ S e Ak
FTE IGPIOY; &R 2 3 A CMOSHITTL.

% 32. GPIO #Ade:

s ¥ &M B/ME HAE BXE L::¥ivA
0.28 x Vpp +
VIL | BN P H - -0.3 - 01 \Y,
TCHI = HLF L & -
— - Vop+ 0.3
FTa%i\ = P f AL AR
— 0.31 x Vop +
VIH | FTAIFTHi N & P HLR - 08 \Y
PN (YN ) ' - 5.5
FTafi A\ & - HL s
oA A
) ) . 200 - - mv
Vhys | JtE 25 R & 28 B R IR (D -
5% VoD - - -
Vss £ VIN £ VoD
- - +1
A R TC GPIOJH
| AI. Nl e =1 N = N A
lkg DA & g o LS5 i Vss < V<55V 1 M
- - +
FT, FTf, I FTa GPIO i =
Rpu | 95 47 253G s fHG) VIN = Vss 65 80 130 kQ
Rep | 5571 $i &5 44 L FELGI@) ViN = Vb 65 70 130 kQ
Cio | GPIOS]| Iy 2 - - 9 - pF

(1) HsE; bk 28 TF B PR B S . e IS A, AEAM IR,

(2) W FRAEARAE S AE S BRI, RS BB R AT e e T B K E

(3) FT, FTf, FIFTas| X% N\ =T Voo + 0.3 VIS, 2448 8 _E i/ T i BB
(4) BOOTOS| 155 T H s FHA AT 4%

FT GPIO [ #52CMOSHITTLIF A (AFRHMAECE) , BN EE T 250K HCMOS L

HTTLS %K.

A6 HH IR B B

ER PN AT, GPIOFIEH U A RIE I Sh A BEFE 5. 2. 175 45 H i 46 5t K ATE 14 -

® T4 GPIO% I M\Vpp 3B I B IR AT, i EMCUZEVpp F3REUF) B K AT B, ASREE I 44
X} B KA E HIvpp (ST S

® TG GPIO WU I MVss IR HY T EE AL AT, i EMCUTEVss B H I i KB AT IR, ANRE
I A B KBUE M Ivss (BILAT)

oo 202496, % 50 71 294 o
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Sy R
T [ GPI1O 41 /2 32X CMOSHITTLI

R 33. Fr R

5 SH %4 w®/ME BAE ¥ A
& RSB RE S
VoL | i i pia 5 CMOSHi 1, lio =4 mA - 0.4
Vor™ | it s HLF 27V<Vop<36V Vpp-0.4 - v
Vou | #ir AR P TTLH#EE, lio =2 mA - 04
Vor™ | %t = BT 27V<Vop<36V 2.4 - Y
Vo | By lio =9 mA - 1.3
VorW | it i HLF 27V<Vop<36V Vop-1.3 - v
Vo | By AR lio =2 mA - 0.4
Vou™ e 24V <Vob<27V Vpp-0.4 - v
BUK IR BN RE )
VoL AR CMOS3i M, lio =6 mA - 0.4
Vou  |HiEeT 27V<Vop<36V Vop-0.4 - v
Vo | iyt AK P TTLSH, lio=5mA - 0.4
Vo™ | % th i1 HLT 27V<Vop<36V 2.4 - v
Vol | $r K T lio =18 mA - 1.3
Vor™ | % th & 1 27V<Vop<36V Vop-1.3 - v
Vol | $r K T lio =4 mA - 0.4
Vor |t & B 24V <Vop<27V Vop-0.4 - v
WK IR IR RE S
Vo | i i P CMOSi#H, lio=15mA - 0.4
Vo™ | i Hh iy HLT 27V<Vop<36V Vop-0.4 - v
Vo | iy K P TTL# M, lio=12mA - 0.4
Vo™ | i Hh iy HLT 27V<Vop<36V 2.4 - v
Vol | Sy AR lio=12mA - 0.4
Vor® |t 5 s o 24V <Vop<27V Vop-0.4 - v
T IR\ BB 77 @)
VoL A% HL lo=25mA, 27V<Vop<36V
VoM A% HL llo=18mA, 24V <Vob<27V ) 04 v

(1) HZREVHRH, AEA I,
(2) GPIOf# fgi r it A BE I, HVonlFIR K LIS AE

L TPNGY kS
B NS R IE B E SURBUEAE FRAH .
X 34. A TsEE

=] e 28 B/ME BKIE L:<¥ VA
texintpw | EXINTE 1 2846000 21 SNBSS 10 ik 98 75 10 - ns
noooon 511 TR, 294 5040
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5.3.12 NRST 3| jilde

NRST 5| il N IR 5)f# FHCMOS T. 2

% 35. NRST 3| et

BEE T AWK EREE, Rey (ZHTFE .

s 2 x4 B/ME BRIE BAE B:<X 74
Vienrsty™M | NRS TG HLSF HL - -0.5 - 0.8 v
VinnrsTy | NRSTHi A &7 BT H - 2 - Voo + 0.3
Vhys(NRST) NRST/iti 2 R fi A 2% oL K IR il - - 500 - mV
Rru 59 P 2R VIN = Vss 30 40 50 kQ
tivnrsT) ) | NRSTH A LS IE R 7] - - - 40 Hs
tinvinksT)D | NRSTH A BT R4 1) - 80 - - Hs
(1) HBEHRE, AEAFERRER.
& 19. EilH NRST 3| R
Vb
Extern’fll (1)
reset circuit
N NRST ) PU Internal Reset
1 I r - {Do_ Filter >~
\
\
_T_ I Y
(1) ELIMZEEN T PiIEFAEEN.
(2) AP BAHRIENRST 5] B B A7 BE K T 2350 51 i KVicnrs AR, 5 WIMCUABETR BI R A
5.3.13 TMR & 2% 451t
TR S EH T RILE
# 36. TMR ErT 23451
w5 e 21 A4 B/ME BKE L:<F VA
- 1 - tTMRxCLK
tres(TMR) | 72 I 25 73 HE AT (7]
frvrxcLk = 96 MHz 10.42 - ns
fexr | CH1Z CHA5E i 2 4 MBI AT 2 - 0 fTMRxCLK/2 MHz
F52 Té’fil 029 5040

DDDD@4%DD
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DDDD@4%DD
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5.3.14 SPI ¥4

% 37. SPI %44
7S 2 x4 B/ME BAE B:<X 74
FEA - 36
fsck
SPI 4 (2)E) B - 36 MHz
(1/te(scry)™
MR - 32
tsucs)" | CSEEALIN 7] MAR 4tpcLk - ns
thics)" CSTRFITH MAR 2trcLk - ns
twisckh) N \ . "
) " SCK = M s (1] R, TSR =4 2trcik -3 | 2tpcik + 3 ns
W(SCKL)
tsumn( EX 5 6 -
B i N SLIN 1] ns
tsusn™ ! \ MAR 5 -
thovny(™ EX 5 4 -
HHH i N\ DR AR IS [A] ns
trsn™ . N M 5 -
taso)\ V&) | FiHE a7 eI (] AR 2tpoik - 3 | 2tecik + 3 ns
taisso)(®) | FUHE i H 4% 1l i ] MR 2tpcik - 3 | 2tecik + 3 ns
tvso)" By A 250 () MR (RELIR 2 J5) - 25 ns
tumoy™ | FdE iy A R TR] FRA (EREL 2 ED - 10 ns
thiso)™ MR (RELIR 2 ) -
e - e ns
thmo)(" FHEA (FERRLIEZ G -

(1) T RIE, AFEAL R
(2) ML RIS PR A I freLk/2..

(3) KBRS 2R AIPCB A R iR BEAH G . AREEIRAG S S VAR A R T 58, T LAIBC AR AT AR 0 48 5 b 35K

HRSH

(4) R/ MER IR 1 B /N T, S R AR s IR 3RAS K ) e R 1]

(5) R/MER TR R P (14 e /N1, S AR AR s FE A 2 B v PEL A 1R B R 1)

537

T@%lzgo-zl'?Q -5940
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E 20. SPI i E — MEEF CPHA=0

DDDD@4%DD
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CSinput \
— lc(sck)
— fycs)y —» — thcs) —m
= —CPHA=0 / \ \
2l cpPoL=0 [twsckm |
| cPHA=0 |tsov
»l—cpoL=1—T—\ M\ ST
_ t P {
taso) V(SO) n(so) tais(so)
MISO output MSB out LSB out
tsusy —a—  ths)y —P
MOSI input MSB in X LSBin X
B 21. SPI B P B — MEF CPHA =1
CS input \ V
tsucsy - te(scr > th(CS)_<_>I
5[ CPHA=L \ S\
£ CPOL=0 tEw(SCKH)
X w(SAKL)
5| cPHA=1—C
7wl cpoL=1 / \__/
tyso — th(soyi-—j« tais(so) |
taso——1
MISO output ————_X MESB out LSB out
tsusia—»{ ths)y
MOSI input MSB in X LsBin X
Kl 22, SPI B P — EHER
High
CS input
- — lescky ——m
2 "CPHA=0
g T
3| cPoL=0 —/ N/ Ne—....
S| CPHA=0 ——— — —ee
Ol cpoL=1 N/ Y TN/
SCPHA=1 —_—
‘g CPOL=0 -/ N/ N \
CPHA=1 — —_—
5 CPOL=1 / tW(SCKH) \_//_ —\\_/
w— t | -t >
su(MI) tw(sckL)
MISO input X MSB in X LSB in X
— thovy | P
MOSI output X MSB out LSB out X
ty(Mo)yi-t| thimo)y—  [-—
. fr I I | . I | A ]
%547 Tglfilzgo-zrgsﬁ)-sgm
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5.3.15 I?S #EO4%¢:

% 38. 1S R
7S S %14 B/ME BAE B:<X 74
tr(CK) X
. [2SE g BRI BRI E] | SR C =15 pF 12
tuws) WSH ki [1] FH 0
thws)() W SRR 1] F 0
tsuws)\D | WSH: NI [A] MAR 9 -
thws)(M W SRR 1] MAR 0 -
tsu(sD_MR)(" ExzdllEn 6 -
AR N FE ST (]
tsu(sD_sR)(" RIS ALI T ML 2 - "
thsp_mRr)@) TR 0.5 -
BV i N AR RIS ]
thsp_sr)("@ ! N MEUCH 0.5 -
twso_smN@ | e dE A R 1E] MR %S (FRELIEZE) - 20
th(sp_sT)(") | Zich far AR BRI (] MR ED (FRELIEZE) 9 -
tvso_mm) @) | i i H A A5 [ FRIESE (R E) - 15
thsp_mT)™M | HcdE i LRI [R] FRIES EREILHZ 5D 0 -

@)

HIBETHORIE,  ANEEA ™ Al

(2) #&#fiTfeck. Blan, WS frcik=8 MHz, Nltecik = Lipcik = 125 ns.

&l 23. 1°S MR 7B (Philips B30

t |
la—"c(cK) —py i i
VAR U A U A U A
CPOL=0 I | I |
5 | | |
s I ' | | |
5 | I | | |
x I ' | |
cPOL=1 — | — | —— —\ I
| |
I i ' | |
| |
w(CKH) |<—>,<—» w(CKL)] th(ws)
| |
: | |
ws input | | : :
| |
t ! | I
su(WSs) | I I t I '
| | V(SD_ST)] h(SD_ST)
2 . .
D transmit >< LSB transmit( )>< MISBtransmit Bitn transmit LSBtransmit
|
Y su(sp_sR) th(SD_SR)
SD receive LSB receive'? MSB receive Bitn recelve LSB receive
(L) BT MR, R IE BRI . TR — N0 2 A 1R AN SR 1 R
N D . S . ‘ﬁ‘ | A |
noooon #1551 TR, 294 5040
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& 24. 1>S B FE (Philips #30

tf(CK)»_‘ tr(cK)

|
N CPOL=0 '
)
o
5
o
S [
o cPOL=1
l \_’
| | |
t | | L ' t
V(WS) B —» w(CKL), h(ws)
| |
| |
WS output : :
]
|

Y(sp_ MT)| Uh(sp_mT)
D 2 .
3 transmit >< LSB transmit( )>< Ms SB transmit Bitn transmit A LSBtransmit

t
su(SD_MR) ; th(sD_MR)
SD receive >< LSB receive(z) MSB receive Bitn receivex LSB receive

(1) B 7 BARNL AR AZ N AE2— 70 Z AT B XA R ARAL K AR

5.3.16 1PC &4k
SDAFISCL GPIOZ K 15 /2 F LA R R #l: SDAFISCLASZ" B RIS, 24 & IR H i,
76 5] HHFIVop 2 18] IPMOS & # 5 1, B AT SRTFEAE

1PCIa 2 M Fibr Rl (I ®100 kHz)  PRiERE (5% 5400 kHz) . Fismddii A, (H&El
MHz) .

o0 202496 %56 71 294 00,
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* 39. OTGFS B3I} H

7S ¥ BAE B:<X 74
tstarTup® | OTGFSWUK 2% J8 Bl [A] 1 us
(1) HBEHRE, AEAFE RN,
% 40. OTGFS HE Jijett:
&5 S %AF B/MEM| fBE | BRKEW| BAL
Voo | OTGFSHEAEHE - 3.0@ - 3.6 \Y;
AT Vpi® %ﬁiﬁéiﬁ&% | (OTGFS_D+/D-) 0.2 - -
Vem® | Z 4 i H A5 Vo TE H 0.8 - 2.5 \Y;
Vse® | B A% B E - 1.3 - 2.0
V BRI AR HP 1.24 QR B:%3.6 V@ - - 0.3
PR S — e . v
Von AT = T 15 KQRLIZE £ Vss@ 2.8 - 3.6
R OTGFS_D+W#B Lz | MRS, VIN=Vss 0.97 1.24 1.58 @
P e 521 BEUCIRAS, VIN= Vss 1.66 2.26 3.09
OTGFS_D+/D-N
Rep VIN = VDD 15 19 25 kQ
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(1) B 1 Fo R 0 2 0 2 DAL 4% iy L 28 9 v

(2) AT32F425RFIIMIERMUSBINRE R LATE2.7 VAR BIMRIE, A& &30 SRR TE2.7~3.0 VR VG T .
(3) HHBEHHMIE, ALEAM R,

(4) RURERFIUSBIREN#% L4

& 25. OTGFS B f7: {55 LR Rl & X
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data lines

# 41. OTGFS B /S 4%

"5 S5 %4 B/AMEOD | BRE® | Bfr
tr _EThi E] @ CL <50 pF 20 ns
tr T B 8] @) CL <50 pF 20 ns
trim TR B A DG A to/ts 90 110 %
Vcrs AR 528 H & - 1.3 2.0 \Y,
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(2) MEFIEE T MN10%%E90%. HLZIEMES, S NUSBHITLHTE (2.0M0) -
noodd¥8000 FSTH THREE I 5040

Web:www.manduic.com

Email:sales@manduic.com




-3 AT32F425%%] ¥IEF M

5.3.18 12 A7 ADC ¥§1t:
FrAERE UL, FRISEGEMEHA S ZLIRF A EEILE, focLko MR AV ppafit H HEL B I 215

7,
JE: RN AT — K
= 42. ADC it
®/E S *AF B/ME WRIE | BXE L:=X (74
VDDA LB EE - 2.4 - 3.6 \Y,
Ioba TEVopafit N\ L BRI - - 2951 355 HA
fapc ADCH] 147 % - 0.6 - 28 MHz
fs@ KA IR - 0.05 - 2 MHz
o fanc = 28 MHz - - 1.65 MHz
frric® | AR A AR

- - - 17 1/fapc

VAIN e JEVE G - 0 (VRer-WNHZERZEIHL) - \/REF+ \Y;
Ran® | AhER%E N FH BT - 2 W, 43 F44 Q
Caoc® | PIHSRAEAIREF % - - | 85 | 13 pF
o faoc = 28 MHz 6.61 VS

tcal® TS Y B[]

- 185 1/fapc
fanc = 28 MHz - - 71.4 ns
tiau® i % B ) SiE

- - - 24 1/fabc

o fanc = 28 MHz 0.053 - 8.55 us
ts® KAERT (7]

- 15 - 239.5 | 1/fanc
tstag@ | - ERINHE] - 42 1/fanc
oy | BT (LR | foc = 28 MHz 05 I us
OV i ] 14~252 CRkkts + BHIEI12.5) 1/fanc

(1) HEEEPESEE, AEEFEH L.
(2) HBERIE, AEAF=FRR.
(3) VRer+fE W B2 VoA, VRer-1E T IZER 2] Vssao
(4) SFTFAMERfbR, LZIAE 425 H I 28 Hoin_E— N 2E IR 1feeikz.
Fe43FN Fd4 s B KON BT, EE R Z R IZNT1 LSB.
% 43. fapc = 14 MHz 1 E K Ran(
Ts (A#D ts (us) mARan (kQ)
15 0.11 0.35
75 0.54 3.9
13.5 0.96 7.4
28.5 2.04 16.3
415 2.96 24.0
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239.5 17.11 50.0
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R 44. fapc = 28 MHz I R K Ran”

Ts (A#D ts (ps) BARAnN (kQ)
15 0.05 0.1
7.5 0.27 1.6
13.5 0.48 3.4
285 1.02 7.9
415 1.48 1.7
55.5 1.98 15.9
715 2.55 20.6
2395 8.55 50.0
(1) HBERIE.
% 45. ADC }5E M@
iing S| TR AF HRIE BAE L:<¥ivA
ET |&ain% +1.5 +3
EO [Py fapc = 28 MHz, Ran < 10 kQ, 1.5
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EL |BosttinrzE 1.5
ET |ZARE +2 +3
EO iRz fanc = 28 MHz, Ran < 10 kQ, 15 3
EG iRy Vooa = 24~3.6 V. Ta=-40 ~ 105 °C 15 25 | LB
ED |forgkthiRzE -1/+2
EL |BostiiezE 1.5 25

(1) ADCHJE UK FEEE R AE 2o N A IRAE f T

(2) HmZREIHERH, AEA F .
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& 27. f# ADC %k R
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DD v Sample and hold ADC
(1) 0. gv coverter
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r 12-bit
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A - - 1.60
Al 0.05 - 0.15
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D 11.75 12.00 12.25
D1 9.90 10.00 10.10
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e
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A - - 1.20
Al 0.05 - 0.15
A2 0.80 1.00 1.05
b 0.19 i 0.30
C 0.09 - 0.20
D 6.40 6.50 6.60
E1 4.30 4.40 4.50
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Date Code XXX
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EE
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U= QFN
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R
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